WOODROW BORAH AND THE MAR DEL PLATA SYMPOSIUM On June 10, 1965, while living in Peru and undertaking fieldwork in the Upper Amazon, I received a letter from Woodrow Borah asking me to present a paper at a symposium he was organizing on historical demography at the 37th International Congress of Americanists to be held in Mar del Plata, Argentina in September, 1966 1 . This led me from being an interested observer to center stage of the great debate over the size of native American population numbers at the time of Columbus.
When I was a graduate student in geography at the University of California at Berkeley, I was certainly aware of Woodrow Borah through his close relationship with historical geographers Carl Sauer and James Parsons and some of their students. I took no courses from Borah, but in 1963 I discussed my doctoral research he arrived for a month to consult with various scholars, and we spent considerable time together socially and discussing historical demography. A particularly notable afternoon was spent with Woodrow and John Murra at our apartment. The two had a vigorous dialogue about Indian populations in Peru and Mexico, while I sat quietly in a corner overwhelmed by the power of their exchange. Later, young historians told me that they had found Borah to be intimidating, but that was not my experience.
I told Woodrow that I would prepare a paper on Mojos for his Mar del Plata symposium. In a chapter of my dissertation I had examined the native population of Mojos based on Jesuit accounts 2 . However, instead of presenting this I developed a speculative statement on western Amazonia, which was later published 3 . The symposium participants, besides Borah and myself, included Ángel Rosenblat, Pierre Chaunu, Juan Friede, and ---. The highlight was a one-on-one debate, actually a gentlemanly discussion, between Borah and Rosenblat.
INITIAL CONSIDERATION
I wrote the Mar del Plata paper in Lima with limited source materials. Even if I had had access to a good library and archives, it was unlikely that I would have found much numerical data on Amazonia for the sixteenth century. Other methods were of limited utility 4 . Consequently my methodology was largely theoretical, what I have since called the «habitat-density» method, not unlike the culture-area density method essentially used in Julian Steward's 1949 population density map for South America in A.D. 1500 5 . I reasoned that if I could obtain a few local population densities for each of the major habitats in Amazonia, I could average them, then multiply each resulting habitat density times the total land area in each habitat to get total estimated populations for each habitat. The habitats used were floodplains, lowland savanna, upland savanna, coastal, low selva, and high selva. I then applied this method to Peruvian and Bolivian Amazonia, obtaining overall densities of 0.47 and 0.96 per square kilometer and populations of 369.000 and 664.000 for a total of 1.033.000. Feeling confident, being young and bold, I then ---- encouragement from Borah and also from Carl Sauer, the founder of the Berkeley School of historical demography 8 . This plan was aborted by a lack of interest from university presses, and instead we opted for a collection of mostly original articles, which I edited 9 . It consists of eight essays plus my regional surveys 10 .
Borah initially believed that all our papers from the Mar del Plata symposium would be published in the Americanist Congress Proceedings, however after several years of waiting none were, for whatever reason 11 In my own article in the 1976 volume, I considerably revised by Mar del Plata paper on Amazonia, with changes in the habitat densities, overall density (to 0.70), and total population for Greater Amazonia (to 6.8 million) 22 . However, I also allowed for a «buffer effect», or zones of no-man's lands between Indian groups, of 25 percent, thereby reducing the total to 5.1 million. This article received considerable attention, and the totals have been frequently cited, mostly uncritically. On the other hand, I was challenged by a few authorities for being either too conservative 23 or excessive 24 , while others found my densities to be acceptable 25 .
In the introduction to the second edition of The Native Population of the Americas in 1492, I again revised my regional estimates for Amazonia, using the same habitat density methodology, but taking into consideration demographic information and estimates from new research by various scholars. For Greater Amazonia my new total was 5.7 million, using a buffer zone of only 15 percent 26 .
RECONSIDERATION: THE VÁRZEA
The method used in the 1966 Mar del Plata paper and in the several published versions 27 assumed that in each of the habitat types used, the population density was more or less uniform. Thus, known local densities could be extrapolated to the full areas of each habitat to obtain total populations for each. However this is ---- a fallacy. We now know that for the várzea (floodplain), terra firme (upland forest), and also the llanos (savannas), populations were concentrated into large, probably semi-permanent villages, separated by extensive areas of small villages and sparse, dispersed populations. I became aware of this patch pattern» for the várzea when I reexamined settlement locations. Sixteenth-century accounts indicate long stretches of large linear villages, with gaps that I initially assumed were buffer zones. Most of these villages were not located in the floodplains but rather on the adjacent bluffs, well above periodic flooding, and were apparently supported by a complementary subsistence system that depended on both seasonal floodplain playa cultivation (plus fishing) and semi-permanent year-round cultivation and orchards (plus hunting) 28 on the bluff tops 29 . However, I argued, this system could only function where continuously navigable river channels impinged against a bluff, not where the main channels were in mid floodplain or against the opposite bluff. This pattern is supported by ethnohistory, archaeology, and by the presence of terra preta (black anthropogenic soil) 30 along the bluff tops.
The mid sixteenth-century and early seventeenth-century chroniclers of the Amazon River, Carvajal, the men of Úrsúla/Aguirre, and others, reported linear villages on the bluffs, as long as 1 to 5 leagues (ca. 6 to 30 kilometers), in places as large as 800 to 3.000 people and some possibly as large as 10.000, with sectors of empty lands between villages 31 . In 1557 the Salinas de Loyola expedition on the Río Ucayali in Perú reported village house numbers that may have contained ----28 A case can be made for semi-permanent prehistoric cultivation because of the inefficiency of stone axes for clearing forest, in contrast to shifting cultivation in colonial and modern times made possible by much more efficient iron and steel axes. With stone axes, forest once cleared would likely be kept in production rather than fields being frequently shifted. Possibly only about 20 percent of a bluff along one side of a floodplain has easy river access and thus to playas, aquatic resources, and river travel 36 . This is where the large semi-permanent villages were located, in narrow strips separated by longer strips of sparse populations. For the well-settled sectors, with an estimated sustaining area of l5 kilometers depth (10 kilometers in from the bluff edge and 5 kilometers into the floodplain), the associated riverine population density would be 10.4 per square kilometer. The total riverine population for the main Amazonian rivers would be about 1.5 million 37 . This compares with my earlier estimate of a floodplain population of about 1.8 million 38 . However, the 20 percent densely occupied sectors and the 15 kilometer deep sustaining zone, based on this «bluff model», are rough estimates.
RECONSIDERATION: TERRA FIRME
For the upland forests, I originally used a conservative density of 0.2 people per square kilometer 39 , as did Steward for marginal (non-agricultural) tribes 40 . Even this low density produces a total of 1.26 million people given the enormus area of upland forest involved (nearly 6 million square kilometers in greater Amazonia). The 0.2 density was assumed to represent a relatively uniform distribution of well-spaced small villages, mostly of 100 people or less 41 believed that tropical forest village size did not exceed 1.000 people each, based on her perceived «environmental limitation on the development of culture» 42 . In making my own estimates I ignored reports that there were also some much larger villages numbering several thousand people each.
The evidence for large villages in the uplands is of three types: archaeological, terra preta soil, and historical 43 . The best archaeological examples are in the Upper Xingu basin. Recent excavations there indicate village extents of from 30 to 50 hectares, with village populations of «at least 1.000 to 1.500», compared to the largest, current near-by Kuikuru village of only about 6 hectares and 330 people 44 . These villages were occupied continuously for hundreds of years, with ringed moats and roads and terra preta soil, and they apparently were supported by semipermanent cultivation. A site partially surrounded by long trenches near the Rio Kuluene, also in the Upper Xingu region, covered 110 hectares 45 , but it was not likely a single village. An Aratu village site in Goiás, 10.3 hectares in size, «had an estimated maximum population between 1.043 and 1.738 persons» 46 .
Large terra preta sites in upland forests include over 120 hectares at Oitavo Bec south of Santarém 47 and 200 hectares at Comunidade Terra Preta between the lower Tapajós and the Rio Arapiuns 48 . Other very large expanses of terra preta have been reported but not measured 49 . Such large sectors of anthropogenic soils, however, are in large part created by cultivation and do not represent single village sizes, but they are indicative of large, permanent villages. There are also large numbers of small terra preta patches, 1-2 hectares or less 50 , likely occupied by just a few people over a long period of time or frequently reoccupied.
There are numerous historical reports of large forest villages of 1.000 or more, dating from the sixteenth century to the early twentieth century, despite depopulation and social disruption after initial contact. For example, the largest, prin-principal Tupinambá villages ranged up to «perhaps 6.000 to 8.000» 51 . Clastres estimated that Tupinambá village size ranged from about 400 to 3.000 or more, and he cites André Thevet in 1556 as reporting single villages of 6.000 and 10.000 people, probably an exaggeration 52 . A Bororo village in the early twentieth century had an estimated 1.500 people 53 , and another in the 1930s had «an estimated population of more than 1.000 people» 54 . A Kayapó village in 1896 had about 1.500 Indians 55 . The outline of the Kayapó village of Pyka-tô-ti, which existed to possibly 1919, covers 87 hectares and was estimated by Posey to have had «perhaps 3.500 to 5.000 people» 56 . Paresi villages in the early eighteenth century were as large as possibly 1.200 people, and in the sixteenth century one Xarae village may have had 7.500 people 57 . An Apinayé village in 1824 was said to have numbered 1.400 58 .
None of these reports is conclusive as to actual village size, but they do suggest that villages over 1.000 were not uncommon during both pre-European and historical times in the upland forests. It is also known that many smaller villages were present. Overall there was clearly a wide diversity of village sizes, possibly a range from one single family house to as high as 5.000 people. Many if not most villages were probably permanent or semi-permanent, given the evidence of terra preta and my argument that semi-permanent cultivation was practiced. Villages may have been shifted over short distances within sectors o terra preta soil and anthropogenic vegetation, but the high degree of village mobility known from historical times may not have been as common in prehistoric times 59 .
---- Arguments that environmental limitations held average population densities to those of surviving Indian groups of 0.3 per square kilometer or less 60 , or even that the size of permanent villages could have been up to 2.000 people based on shifting cultivation 61 , must be reconsidered if semi-permanent cultivation was indeed practiced. Higher densities and larger villages were possible. One argument against large villages away from rivers is that there were inadequate sources of animal/fish protein for a crop diet based on protein-poor manioc and other tubers 62 . However, on fertile terra preta soils, near-continuous cultivation of protein-rich maize is possible.
Thus, for terra firme forests, there seems to have been great variation in population density, with sparse populations surrounding patches of dense populations in the sustaining areas of scattered large villages. We have no idea how many of these large villages existed, so it is impossible to estimate an average population density and a total population. If large villages were fairly numerous, then pre-European overall densities of 0.2 to 0.3 per square kilometer 63 , based on such densities for small villages today 64 , could be much too low.
RECONSIDERATION: THE SAVANNAS
I originally estimated densities of 0.5 per square kilometer for the welldrained upland savannas (mainly in central Brazil) and 1.3 to 2.0 for the seasonally flooded lowland savannas (mainly Mojos and the Orinoco Llanos) 65 . The former density was based on a Nambicuara density of 0.2 in 1907, adjusted to 0.5 on contact. The lowland density was based on my estimate for the Llanos de Mojos in Bolivian Amazonia and a guess for the Orinoco Llanos. All these densities are problematical.
It is now obvious that there was just as much demographic variability in the savannas as in the upland forest. People in both types of savannas were concen-trated at forest edges, in forest islands, and in gallery forests, utilizing resources from both forest and savanna. Villages within savanna were usually near forest and lakes or rivers. Seuttlement in open savanna was usually sparse and seminomadic. Exceptions were in the raised-field clusters that occur in the seasonally flooded savannas of Mojos, the Orinoco, and the coast of the Guianas 66 . Densities were probably over 50 people per square kilometer of combined ditch and field surfaces. Associated villages were located on artificial mounds in open savanna.
For savannas, there are several estimates of large village size based on archaeology. Most notable, Marajó Island in Brazil, ca. A.D. 400-1300, had enormus artificial mounds covering as much as 50 and 90 hectares, with villages on the largest mounds having had about l.000 people and large multi-mound sites having had several thousand, one with 40 mounds «likely to have had a population of more than 10.000 people» 67 . The Gavan site in the Orinoco Llanos, A.D. 550-1.000, had an estimated 670 to 1.000 people 68 .
Examples of reported historical village sizes include: Mojos (1617), singlefamily house counts of 280, 350, and 400, which at a rough five people per house equal 1.400, 1.750, and 2.000 each 69 ; Caquetío, Orinoco Llanos (l539), one village with 4.000 people 70 ; Orinoco delta (mixed forest, swamp, savanna) (1583), villages of 2.000 and 4.000 71 . On the other hand, many savanna villages, had less than 100 people, and semi-nomadic bands such as the Nambicuara. Sirionó, and Yaruro had only a few small temporary huts, at least in recent times.
Thus the savannas also had a wide range of population densities and village sizes, with some villages numbering several thousand and with very high densities in sectors with raised fields. Large areas elsewhere had either small frequently shifted villages and very low densities (probably under 0.1 per square kilometer), as in the soil-impoverished central Brazilian plateaus where agriculture is difficult today without heavy inputs of chemical fertilizers, or were only utilized for hunting by people who lived and farmed in adjacent forests. Estimat-ing average population densities for the savannas with any confidence is impossible. If it were just a matter of very sparse semi-nomadic populations, an approximation could be made, but there were also large villages and we don't know how many.
CONCLUSION
Consequently I now reject the habitat-density method I used in the past to estimate a Greater Amazonia population in 1492 of from 5.1 to 6.8 million 72 . There was too much variability in densities in each habitat to be able to formulate meaningful average densities on the basis of a few sample densities.
The other main methodology used is totaling tribe-by-tribe counts plus estimates based on various criteria, as done by Steward to obtain 1.1 million and by Hemming to obtain 3.2 million 73 , both for all of Brazil 74 . This is just as unreliable as habitat-density calculations because the counts used are often well after the sixteenth century, because recent populations are assumed to represent maximum possible populations and hence past populations, because known numbers are not systematically projected back to initial contact to account for depopulation, and because many groups which became extinct are not considered at all.
So what would my mentor on historical demography, Woodrow Borah, say? Thirty five years of trying to estimate the native Amazonian population in 1492, and now Denevan gives up! Says it can't be done with any meaningful result. Woodrow would probably be disappointed. On the other hand, I have some perspective from all these years of attempting to make estimates; from having examined and reexamined the relevant archaeological, historical, environmental, and agricultural evidence; from being familiar with the methods and estimates of others; and from having conducted fieldwork on several Indian groups in the South American lowlands including research on prehistoric and recent cultivation practices. This perspective, which I believe permits more than just guesswork, gives me confidence that the Indian population in 1492 was indeed at least 5 to 6 million for Greater Amazonia and at least 3-4 million for the Amazon basin. These numbers give overall densities of only 0.51-0.61 and 0.51-0.68 per square kilometer. There were large areas with fewer people, but there were also locations with many, many more. 
